Inactivation of homologous recombination suppresses defects in topoisomerase III-deficient mutants.
The Saccharomyces cerevisiae TOP3 gene encodes the type IA topoisomerase (Top3p) that is highly conserved in evolution. Deletion of TOP3 leads to a reduction in cell viability, hyper-recombination between repetitive DNA sequences, and abnormalities in both cell cycle progression and responses to DNA damaging agents. Deletion of SGS1, encoding the sole RecQ family helicase in S. cerevisiae, strongly suppresses the phenotypic effects of loss of TOP3 function. Here, we show that many of the adverse phenotypic effects of TOP3 deletion can also be partially alleviated by disruption of homologous recombination (HR) functions. This genetic interaction is seen both in strains deleted for TOP3 and in wild-type strains over-expressing a dominant-negative Top3p mutant form that confers a top3-like phenotype. Moreover, we show that this genetic interaction is conserved in the distantly-related fission yeast, Schizosaccharomyces pombe. Our results implicate topoisomerase III enzymes in recombination repair events required for cellular protection against DNA damaging agents and DNA replication inhibitors.